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Experimental Study on Trigeminal Evoked Potentials in Cats 
T~l''.\'EKI Ko可！SHI
Department of Neurosurgery, Faculty of Medicine Kyoto University, 
(Director: Prof. Dr. HAJIME HANDA) 
Experimental studies were undertaken on cats to apply trigeminal evoked potentials (TEP) 
as a tool for a州cssingthe e仔ectivenessof various therapeutic procedures for trigeminal neuralgia. 
TEP were recorded under the following conditions and parameters. The rectal temperature 
of animal was kept between 37.5 and 38.5 degrees centigrade. Electrical and mechanical 
interference caused by electromyogram was eliminated by the use of muscle relaxants. The 
infraorbital nerve was exposed and stimulated with 10 volts square-pulse electrical shocks at a rate 
of 5 Hz in short latency TEP and 2 Hz in long latency TEP. The active electrode was placed 
on the cranial vertex for short latency TEP and on the primaηr sensory area contralateral to the 
side of stimulation for long latency TEP、respectively. The average and standard deviation of 
peak latenげ ofeach component of baseline TEP obtained from 15 cats were as follows: 
Pl, 0.65土004 msec; :¥ 1, 0.09土0.07msec; P2, 1.33土008 msec; P3‘1.92土0.13msec; 
P4, 2.42土0.22m州、； P5司 3.21土0.19msec; P6, 3.63土0.47msec; P7司 5.11士0.49msec; 
PB, 6.21士0.54msec; :¥2, 11.0土1.56msec; :¥3, 19.l土1.75msec. 
The anatomical origins of TEP were explored by cutting the trigeminal pathway with razor 
at several point札 Althoughno significant changeメappearedin short latency TEP by midline 
longitudinal section at the level of medulla to high cervical cord, P4 disappeared af白rhemisection 
of medulla on the寸deipsilateral to stimulation at the level of obex. These experimental results 
indicate that P4 is generated at the spinal trigeminal nucleus, which receives impulses passing 
A-delta fi.l川九
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Ch<1ngが inTEP were studied after intravenous administration of carbamazepine. P4 was 
increased in latency at its clinical therapeutic level of serum concentration. Change in latency 
of TEP occurred only in P4 and it was significant山1fr;tically. These results suggest that 
carbamazepine inhibit,; postsynaptic potentials on the spinal trigeminal nucleus. 
Action potentials of the postganglionic trigeminal nerve proximal to stimulation and TEP 
were monitored following thermocoagulation of trigeminal semilunar ganglion or glycerol 
cisternal injection. Action potentials of A-delta fiber were disappeared immediately after each 
procedure, while those of A-beta fiber were moderately affected. In monitoring of short 
latency TEP、latencyof P4 increased selectively following thermocoagulation or glycerol 
cisternal injection. These experimental result吋suggestthat both thermocoagulation of trigeminal 
semilunar ganglion and glycerol cisternal injection result in selective blocking of A delta五berand 
suppression of conductivity in the trigeminal semilunar ganglion. In the cisternal injection of 
glycerol, 100°,0 glycerol injection a仔ectedTEP more prominently than 250/0 glycerol injection. 
These findings sugge、tthat the hypertonicity of glycerol plays an important role in blocking 
A-delta五bersin glycerol cisternal injection therapy for trigeminal neuralgia. 
Trigeminal evoked potentials seem to become an useful tool for as,essing the effectiveness 











位（brainstemauditory evoked potentials : BAEP）と
短潜時体性感覚誘発電位（shortlatency somatosensory 
evoked potentials : ~州EP）がもっともしばしば用いら
れ，その有用性lζ関する報告も多い．本稿のテー7で
ある誘発電位すなわち三叉神経誘発電位（trigeminal





































for early components 
active electrode 
for late components 
Fi~. 1. ぬhl'maticdr川、ingof experimental recordings of trigeminal evoked pottentials 









msecの聞に誘発される電位を 0.5 3000 Hzの band-
pass五lterを通じ約60000倍に増幅した後， 100-200回
の加算平均を行なった．




















Table 1. Stimulus and recording parameters for TEP in cat. 
Short Latency TEP Long Latency TEP 
Stimulation 
intensity 10 v 10 v 
duration 0. 1 msec 0.1 msec 
frequency 5Hz 2 Hz 
Electrode 
active Bregma Primary Sensory 
（、内rtl,X
reference白 Inion Inion 
ground Ring earth Ring earth 
Averaging 
analysis time lOmsec 40 msec 
averaging count 250 500 times 100-200 times 
























Fig: 2. ~~~~~：ti~Jrcaa~；nfh~f ；；店主in~fo~~~~；ab~
azor cuttm耳．~ rtex B: thalamocor-A. primary sc11'nn’con , 
・cal projection, c': thalamus (VPM), D: 
只口inaltriQeminal nucleus, E: principal tri-
；；.：~巾al ;';ucleus, F: t咋eminalsemilunar 




































Table 2. Mean values of TEP in this series of 
experiments. 
P1 0.65土0.04


































ぐhangesin TEP following hemisection of medulla on the side ipsilateral to 
stimulation at the levじlof obex. 
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崎町、sec
stimulation stimulation 
Fi~. 4. ぐhang1・只 inTEP following midline longitudinal section at the level of medulLt 













まとめたのが Fig.6である．短潜時 TEPの P4が
























I Fig. 9左列中段）．そして注入前の TEPと比べすベ
規開，....－
454 日外宝 第54巻 第6号（昭和60年11月）


















'μV • _J 101'V 一」山
Fi邑.5. Serial changes of TEP and EEG associated with gradual increase in serm 
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Fig. 6. Statistical analysis of changes in latency of 
TEP following intravenous administration 
of carbamazepine. 
*: pく0.05, *: p<O. 02, ***' pく0.01, 
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Fig. 7. 対げialchanges in TEP and action potentials of the postganglionic trigeminal 
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Fig. 8. Serial changes in TEP and action potentials of the postganglionic trigeminal 
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Fi邑.9. Serial changes in TEP and action potentials of the postganglionic trigeminal 
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